Kalahari 008, 009

Anorthositic regolith / basaltic fragmental breccias
598, 13500 g

Figure 1: Kalahari 009 with a 1 cm scale cube (photo courtesy of A. Bischoff).

Introduction

Kalahari 008 and 009 (Fig. 1) were found in September 1999, in Botswana, in front of a
sand dune in the Kalahari desert (Fig. 2). Kalahari 008 is a feldspathic regolith breccia
(Fig. 3a) and Kalahari 009 is a fragmental basaltic breccia (Fig. 3b). These meteorites are
very different in lithology, but are proposed to be paired due to their close find proximity,
very short cosmic ray exposure ages, fayalitic olivine, and possibility that they could
form in a lunar setting (Sokol and Bischoff, 2005a,b; Russell et al., 2005).
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Figure 2: Region of Botswana in which
Kalahari 008 and 009 were found.
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Figure 3: Plane polarized light images of thin section of Kalahari 008 (a) and 009 (b) (photos
courtesy of A. Bischoff).

Petrography, mineralogy, and chemistry
Kalahari 008 contains feldspathic impact melt breccias, granulitic breccias, and

cataclastic anorthosites (Sokol and Bischoff, 2005). This meteorite also contains solar
wind implanted gases (Russell et al., 2005), and glassy spherules (Fig. 4a) consistent with
a regolith origin. Plagioclase feldspars are Angs to Angg in composition (Fig. 5), and
olivines are Fays to Fagg (Fig. 6). The impact melt clasts are similar in composition to
Apollo 16 impact melt breccias (Cohen, 2005).



Kalahari 009 is a fragmental basaltic breccia containing various basaltic clasts
(Fig. 4b) in a fine grained matrix (Sokol and Bischoff, 2005b). Dominant phases in this
sample are pyroxene, plagioclase, and olivine. Some of the pyroxenes have fine
exsolution lamellae. Minor and accessory phases include ilmenite, chromite, troilite,
ulvospinel, and FeNi metal. A common occurrence of silica-hedenbergite-fayalite
intergrowths is attributed to the breakdown of pyroxferrite (Fig. 4c; Sokol and Bischoff,
2005b). Plagioclase feldspars are largely Angs to Angs in composition (Fig. 5), and
olivines are Fas; to Fagg (Fig. 6). Pyroxenes in clasts and fragments very in composition

Figure 4: Back scattered electron images of
clasts from Kalahari 008 and 009. Figure
4a: Devitrified spherule in Kalahari 008.
Figure 4b: typical subophitic basalt textured
clast in Kalahari 009. Figure 4c:
symplectite of silica (black,) hedenbergite
(grey) and fayalite (white) in Kalahari 009.
All images from Sokol and Bischoff (2005).

out to ferro-augites, similar to pyroxenes in Apollo 12 and 15 rocks (Fig. 7; Papike et al.,
1976). There are no solar wind gases detected in this meteorite, as opposed to Kalahari
008 (Russell et al., 2005).

Radiogenic age dating
¥ Ar-**Ar spectrum for Kalahari 009 (Fig. 8; from Fernandes et al., 2006). Although the

lower temperature part of the spectrum appears to be disturbed, the higher temperature
fractions (>0.6) indicate an age as old as 2.67 Ga.

Cosmogenic isotopes and exposure ages
One of the most distinctive features of this meteorite pairs is their very short exposure

ages. Nishiizumi et al. (2005) measured an Earth-Moon transit time of 230 +/- 90 yr. An
age this young might indicate a non meteoritic age, but the **Cl content is higher than that



which would be expected for in situ production from a terrestrial sample; the excess *°Cl
must have been produced in space (Nishiizumi et al., 2005).
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Figure 5: Plagioclase feldspar compositions in Kalahari 008 a>rrld. bO9 O’ro;h VSokOZ and BisT:héﬁ’,
2005). Figure 6: Olivine compositions in Kalahari 008 and 009 (from Sokol and Bischoff, 2005).
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